Glucocorticoids selectively inhibit paclitaxel-induced apoptosis: mechanisms and its clinical impact.
Paclitaxel (Taxol), a naturally occurring antimitotic agent, has shown significant cell-killing activity against tumor cells through induction of apoptosis. The mechanism by which paclitaxel induces cell death is not entirely clear. Recent studies in our laboratory discovered that glucocorticoids selectively inhibited paclitaxel-induced apoptosis without affecting the ability of paclitaxel to induce microtubule bundling and mitotic arrest. This finding implies that apoptotic cell death induced by paclitaxel may occur via a pathway independent of mitotic arrest. Through analyses of a number of apoptosis-associated genes or regulatory proteins, we found that glucocorticoids and paclitaxel possess opposite regulatory role in the NF-kappa B/Ikappa Balpha signaling pathway. Further studies indicate that paclitaxel activates Ikappa B Kinase (IKK), which in turn causes degradation of Ikappa Balpha and activation of NF-kappa B, whereas glucocorticoids antagonize paclitaxel-mediated NF-kappa B activation through induction of Ikappa Balpha synthesis. These results suggest that the NF-kappa B/Ikappa Balpha signaling pathway might play a critical role in the mediation or regulation of paclitaxel-induced cell death. On the other hand, since glucocorticoids (such as dexamethasone) are routinely used in the clinical application of paclitaxel to prevent hypersensitivity reactions and other adverse effects, the inhibitory action of glucocorticoids on paclitaxel-induced apoptosis also raises a clinically relevant question as to whether the pretreatment with glucocorticoids might interfere with the therapeutic efficacy of paclitaxel.